Altered miRNA expression is associated with neuronal fate in G93A-SOD1 ependymal stem progenitor cells.
Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disorder characterized by progressive motoneuron loss in the CNS. In G93A-SOD1 mice, motoneuron degeneration is associated with proliferative restorative attempts of ependymal stem progenitor cells (epSPCs), usually quiescent in the spinal cord. The aims of the study were to demonstrate that epSPCs isolated from the spinal cord of G93A-SOD1 mice express neurogenic potential in vitro, and thus gain a better understanding of epSPC neural differentiation properties. For this purpose, we compared the ability of epSPCs from asymptomatic and symptomatic G93A-SOD1 and WT SOD1 transgenic mice to proliferate and differentiate into neural cells. Compared to control cells, G93A-SOD1 epSPCs differentiated more into neurons than into astrocytes, whereas oligodendrocyte proportions were similar in the two populations. G93A-SOD1 neurons were small and astrocytes had an activated phenotype. Evaluation of microRNAs, specific for neural cell fate and cell-cycle regulation, in G93A-SOD1 epSPCs showed that miR-9, miR-124a, miR-19a and miR-19b were differentially expressed. Expression analysis of the predicted miRNA targets allowed identification of a functional network in which Hes1, Pten, Socs1, and Stat3 genes were important for controlling epSPC fate. Our findings demonstrate that G93A-SOD1 epSPCs are a source of multipotent cells that have neurogenic potential in vitro, and might be a useful tool to investigate the mechanisms of neural differentiation in relation to miRNA expression whose modulation might constitute new targeted therapeutic approaches to ALS.